Introduction
Profound changes in the structure of labour markets are considered an important aspect of economic development (Manning, 1998, p. 12) . Kuznets (1957 Kuznets ( , 1966 even argued that an indicator of economic development is the agricultural share in employment and output. He found that as countries develop the share of the labour force working in the agricultural sector decreases. At first this is due to an increasing share employed in the industrial sector. In a later stage of development this standard economic theory predicts that the share of employment in the service sector starts to rise. According to Kuznets these structural changes characterize the transition to what he calls "modern economic growth" in which labour shifts away from low productivity (agricultural) sectors to high productivity (industrial/service) sectors.
The aim of this paper is to assess these changes for Indonesia by looking at developments in the occupational structure for the period 1880-2000. Generally it is believed that Indonesia only recently, more precisely since the 1970s onwards, made decisive steps to what Kuznets would call a modern economy. Since then a sharp relative decline of the agricultural labour force is found. The indigenous population in Indonesia is thought to have remained by and large subsistence peasants under the colonial rule. Anthropological researchers even characterized economic life in colonial Java in the nineteenth and twentieth century as an "agricultural involution" in which the Javanese intensified subsistence agriculture instead of looking for other sources of income to provide each household a living (Geertz, 1963) . Alexander and Alexander describe this rather persistent school of thought as follows:
"For these writers, as for others who later drew on their work, the major reasons for the lack of economic progress should be sought in the essential nature of the Javanese:
an amalgam of traditional society and archetypical personality. Javanese were characterized as essentially subsistence minded wet-rice agriculturalists with limited needs who placed a very high value on leisure and social obligations and preferred to share resources rather than compete for them" (Alexander and Alexander, 1990, p. 33) .
In this paper I will argue that if we take the available labour force statistics at face value one indeed arrives at the conclusion that the process of modern economic growth only started in the second half of the twentieth century. Looking at productivity figures one could even question whether Indonesia is already a modern economy. However, scrutinizing the data and especially accounting for the problem of by-employment leads to a more nuanced view: Whereas agriculture remained the most important sector, already in the second half of the nineteenth century increasing economic diversification appears to have been a result of a process of pre-modern economic growth (Fernando, 1996, p. 109) .
The remainder of the paper is organized as follows. The next section will briefly discuss the available data sources for labour statistics in Indonesia. Section 3 analyzes these data for the twentieth century. In section 4 we will treat the issue of labour productivity and see what that can tell us about the process of modern economic growth. In section 5 it is shown how the picture is changed when taking by-occupation into account.
Data sources
Already for the early nineteenth century occupational statistics were collected on Java. For tax collecting purposes local officials kept records of non-agricultural workers, but unfortunately those records have not survived (Fernando, 1992, p. 3) . Into the early 1870s the colonial administration began to systematically collect statistics on the number of Javanese engaged in non-agricultural occupations. These statistics were published into the early 1900s in the Koloniaal Verslag (KV, Colonial Report). Unfortunately these statistics, while still being collected where no longer published afterwards.
Beginning in 1880 a population survey was carried out every five years. In that first year, this was only done in the areas under government control in Java and Madura and in the Residency of Sumatra"s Westcoast. But by 1900 surveys were carried out wherever possible, although the reliability remained in doubt. Initially data concerned male adults only.
The most important source which contains detailed information on occupational structures for our ends is the enumeration of 1905. While this enumeration is considered of poor quality in absolute terms, it gives a rather accurate picture of the relative distribution of the labour force. Moreover it is the first time data on both men and women were collected, and secondary jobs were considered.
The inaccuracy resulting from the time it took to complete the surveys and the local differences in the commencement and completion times increasingly came to be regarded as a drawback. Therefore plans were made to hold a real census, at least in the government territories on Java. This census was planned to be carried out on one day, which was set at 1 June 1910. However, due to its high costs and the lack of manpower, this count was postponed, first to 1915 and then to 1920. When the enumeration of 1920 was finally carried out, it was held both in Java and in the Outer Islands, but instead on one day, it was spread over one month.
In comparison with the last population survey, the population census of 1920 produced less information, while the reliability of the results was not much better. For example, data concerning occupations and numbers of head of livestock were completely lacking. Because of all this Boomgaard and Gooszen conclude that "in view of all the inadequacies, which were clearly recognized at the time, the population census of 1920 can best be considered as a rehearsal for the 1930 census" (Boomgaard en Gooszen, 1991, p. 28) .
The quantity of data collected during the 1930 census was considerably greater than in 1920. Not only had it been possible to carry out true counts in greater parts of the Outer Islands, but also more questions had been asked. Apart from name, sex, civil status, physical defects, quality of residence and literacy, there were, among others, detailed questions concerning education, occupation (including secondary occupations) and positions held.
Considering the careful preparation and organization, it seems reasonable to assume that the 1930 census produced quite reliable results. Encouraged by these results officials started preparations in the second half of the thirties for a census to be held in 1940.
Unfortunately this census was abandoned because of World War II.
World War II and the subsequent struggle for independence seriously halted back progress in data collection. It was only in 1958 that new data become available on the occupational structure, although this survey was limited to Java and Madura. Starting in 1961 data become more abundant and reliable with the population census held in that year. In 1971 a further population census was held and subsequently in 1980 , 1990 and 2000 . Furthermore intercensal surveys were conducted in 1976 , 1985 . Moreover, since 1976 National Labour Force Surveys (Sakernas) are conducted annually with the exception of the years 1981, 1983 and 1984 . This survey provides a rich data set on the labour force situation in Indonesia, including data on employment, unemployment, wages, age structure of the labour force and education.
Labour force statistics, 1905-2000: Structural change?
As can be seen in figure 1 only a modest number of people was employed in either the industrial or the service sector at the start of the 20 th century. Not surprisingly, the majority of the labour force was occupied in agriculture. However, one has to be careful when analyzing these 1905 data. The share of the category "others" in 1905 was namely substantial with 17.1 per cent. This share is most likely not evenly distributed over the primary, secondary and tertiary sector, and probably biased towards the tertiary sector. These problems can distort the picture. : 1905 : Koloniaal Verslag 1907 1930 : Volkstelling 1930 1960 , 1971 , 1980 , 1990 and 2000 : Sensus Penduduk Note: The category "Others" mainly consists of "activities not adequately defined".
Sources
The 1930 census is considered to be of quite a high standard. However, the category "activities not adequately defined" is still large with 9.6 per cent. (1998, p. 70-72) . This contradicts the commonly held view that during the process of modern economic growth there is a shift in employment first from agriculture to industry and in a later phase to services. : 1905 : : Jaarboek koloniën, 1909 1930 : Volkstelling 1930 1961 : Sensus Penduduk 1961 1971 : Sensus Penduduk 1971 1980 : Hasil Sensus Penduduk 1980 1990 : Hasil Sensus, Seri S.
The case of Indonesia reveals two important findings. Firstly, already in an early phase of development service sector employment is significant and higher than industrial employment. Secondly, growth of service sector employment is not preceded by a growth in industrial employment, but rather coincides or is even followed by it.
This argument can further be strengthened if we look at the annual growth in employment. Looking at the growth rates of the different sectors in table 2, we see that during the 20 th century service sector employment growth is constantly high. Especially until 1971
this growth is higher than in industry. When industrialization takes off from the mid-1970s onwards growth in industrial employment becomes slightly higher than that in service sector employment. Horlings (1995) found that the Netherlands did not follow the "sectoral model" either.
He argued that "instead of transfers of labour from agriculture into industry and then into services, the structure of the Dutch economy became more advanced without significant growth of industry" (Horlings 1995, p. 107) . This scenario seems to hold for its former colony as well. In the case of the Netherlands Smits attributes this development path to important linkages between agriculture and the service sector, especially distributive services (Smits 1990, p. 90 ). More research is necessary to explain this "unusual" development that emerges from an analysis of the occupational structure in Indonesia. This is partly done in the next section where we will look at developments in labour productivity.
Labour Productivity
The employment figures from the previous section can be combined with GDP estimates 1 .
This makes it possible to draw some conclusions about developments in labour productivity.
Labour productivity estimates are presented in table 3.
The first remark that has to be made is about the rather high labour productivity in 1905. This is mainly due to weakness in the data. As said before the enumeration of 1905 is considered of poor quality in absolute terms, resulting in an underestimation of the number of people employed in most sectors. From 1930 onwards estimates are quite reliable. They are based on a well-conducted population census combined with careful estimates of value added in the different sectors. A number of interesting observations can be made. To begin with labour productivity in the service sector turns out to be, as expected, higher than in agriculture. Labour productivity in industry, however, is, except in 1930, significantly higher than in the service sector, even four times higher in 2000. Mulder (1999) came to different results in his study on the service sector in Brazil, Mexico and the USA. He found that productivity in services was indeed highest at the beginning for all three countries, just as in the case of Indonesia. In the course of time, productivity levels in services and other sectors converged, because of slower growth in productivity in services.
2 In Indonesia such a convergence in productivity can not yet be found. Labour productivity in manufacturing in Indonesia is still much larger than in the other sectors. This suggests that the shift from labour to services that is taking place now, raises the overall performance less than a shift to manufacturing.
The findings above are strengthened if we look at growth rates in labour productivity.
As can be seen in table 4 growth in labour productivity in industry was especially high in the 1970s, when industrialization took off in Indonesia. The decrease in labour productivity in trade between 1961 and 1971 and again between 1990 and 2000 is probably because the labour surplus as a result of the crises that took place in these periods was mainly absorbed in this sector. Growth in labour productivity in transport and communication has been quite steady.
This can probably be attributed to the technological developments in this sector and the investments the government has been making in infrastructure. Promising developments also took place in the financial sector. In this sector labour productivity is by far the highest, although the Asian crisis has halted back further growth.
With the inputs so far it is possible to estimate the contribution of structural change to productivity growth. This method is usually called the shift-share method introduced by Fabricant (1942) . The shift-share methodology is still popular in decomposing aggregate productivity growth (see Syrquin, 1984 , for an overview and for more recent applications van Ark, 1996; Mulder, 1999; Timmer and Szirmai, 2000; Lains 2004) .
where LP denotes labour productivity, Y output, L the labour force, and S the share of labour in each sector.
The difference in aggregate labour productivity levels at time 0 and t can be written as:
The first term on the right hand side represents the intrasectoral productivity growth, and corresponds to that part of the productivity change which is caused by productivity growth within the sectors. The second term is referred to as the static shift effect, and represents the effect of the change in sectoral employment shares on overall growth. This effect is positive when labour moves to branches with relatively high productivity levels. The third effect measures the dynamic shift effect, and is positive when labour shifts to sectors which improve their productivity performance. The sum of the second and third term is referred to as the total structural change effect. 1930-2000 1930-1961 1961-1971 1971-1980 1980-1990 1990- indicating that in these periods labour shifted to more productive sectors. The dynamic effect has been relatively small.
Distorting the picture? The issue of by-employment
"Although it has not been completely neglected, an entire socio-economic stratum of rural (...) society is not easily accounted for in any of the taxonomic formulations presently available (...). Characteristic of this population segment is occupational multiplicity or plurality wherein the modal adult is systematically engaged in a number of gainful activities, which for him form an integrated economic complex." (Comitas, 1973, p. 157) 3
If we take the figures in the preceding paragraphs at face value, we would conclude that a shift in employment from agriculture to industries and services only took place in the second half of the twentieth century, especially since the late 1970s. Moreover, the decisive step to a truly modern economy still has to be made since the number of workers employed in high productivity sectors is still limited. However, and maybe quite surprisingly, one could say that already in the second half of the nineteenth century a first wave of development towards a modern economy took place in Indonesia. This argument can be made when we critically assess the statistical data and take into account some descriptive evidence and anthropological studies. That is, as we will see below, tackling the problem of byemployment significantly alters the picture. The increase in the number of agricultural workers would seem to confirm that for the native people agriculture was still by far the most important occupation. At the same time, however, the number of agricultural workers as percentage of the total labour force was declining, implying that more and more people were looking for means of livelihood outside agriculture. In this respect Fernando argues:
"This moving out of agriculture became widespread in the first three decades of this century [i.e. 20 th century] as shown by the slow pace of absorbing people into the agricultural sector at a time when other sectors of the economy were developing rapidly with more employment opportunities on a large scale" (Fernando, 1992, p. 4) .
The statistics clearly suggest a significant transformation from a subsistence peasant economy to a more diverse economy in which a growing number of people earned their living from a range of activities outside agriculture. It is probable that these developments were even more significant than table 6 would suggest since quite a significant part of the population had more than one job, a phenomenon that is not well captured in these early statistics.
There is thus quite some anecdotal evidence of this phenomenon. This, however, is insufficient to draw any conclusions to the level of such economic activity. The enumeration of 1905, however, provides some "hard" evidence. Fernando (1989) put together table 7 below.
This table shows that by-employment was not evenly distributed around Java. The number of peasants having a secondary job was relatively low in areas where a majority of peasants had access to farm land and subsistence agriculture still provided for nearly all their needs, such as in Banten, Semarang, Rembang and Besuki. In regions where land ownership was more limited agricultural labourers had to find other means of income to meet ends. He thus argued that it is the division of the agricultural population into a group of land-holding peasants, who could live as subsistence farmers and a group of agricultural labourers who worked for land-holders that initiated the transformation to a more modern economy. The polarity namely weakened the subsistence peasant economy (Fernando, 1992, p. 8) . Without access to land and enough resources the landless peasants had to work either as agricultural labourers of the land-holding peasants or to find other means of income.
Moreover, in the early twentieth century peasants with very small holdings of farm land could not produce enough food crops to support their families. Even peasants with one bouw of farm land (0.7 ha) which was considered the standard size of a farm that could support a family of five people, did no longer earn enough to live solely from agriculture. Both these groups of economically weaker peasants had to earn a supplementary income from a range of by-employment to deal with the increasing cost of living. Table 8 presents the raw data from the 1905 enumeration. If we take all categories classified with an A (indicating already being included under agricultural labourers) and not including the category agricultural wage labourers it turns out that 18.2 per cent of all peasants on Java and Madura has a secondary job. For the Outer Islands this figure is 9.8 per cent, while for the Netherlands-Indies as a whole it is 16.1 per cent. This is equal to 12.9 per cent, 8.3 per cent and 11.9 per cent of the labour force for Java and Madura, the Outer Islands and the Netherlands-Indies respectively. So while by-employment is definitely not negligible, it is much less common than suggested by the figures from Fernando. Now we try to assess to what extent the issue of by-employment distorts the overall picture of the occupational structure. The available statistics of the 1905 enumeration allow us to take by-employment into account and adjust the figures for this. In table 9 the adjustment is done by assuming that those classified as also employed in agriculture are assigned for 50 per cent to agriculture and 50 per cent to their secondary job. Admittedly this is quite a rough measure and might result in a slight overestimation of off-farm employment. Table 9 shows that the occupational structure is somewhat changed by this adjustment. Total 11,999 100.0% 12,007 100% Note: Adjustment is done by assuming that those classified as also employed in agriculture are assigned for 50% to agriculture and for 50% to their secondary job.
Source: based on table 8
That the phenomenon of by-employment does distort the overall occupational structure picture can be seen in table 9. This table both gives adjusted and unadjusted figures.
The unadjusted figures only consider main occupation. It shows that 74 per cent of the population in the Netherlands-Indies in 1905 had its main occupation in agriculture.
However, if we correct for the fact that quite a significant number of agricultural workers also worked part of their time in non-agricultural sectors this percentage declines to 68 per cent.
Striking is the large number of workers having activities classified as "not adequately defined". It is believed that this is caused by the fact that officials who compiled the workforce data encountered considerable problems in classifying certain activities in the other categories, so they lumped these together as "other". Fernando suggests that part of these "others" were probably wage labourers employed by craftsmen and manufacturers (Fernando, 1992, p. 12) . I would argue that also a significant part of these workers should be classified as service workers. I think that problems with classifying agricultural work were less frequent than with classifying non-agricultural work.
Peasant by-employment can be categorized into rural manufacturing industries, petty trade, transport and services. It is believed that the officials who compiled the workforce data encountered considerable difficulties in ascertaining the actual number of peasants engaged in the first three categories so that they lumped together a large number of people employed by manufacturers, traders and transporters as being engaged in services (Fernando, 1989, p. 158). Table 10 shows that manufacturing, mainly small scale, attracted around 100,000 people who were classified as peasants as seasonal or part-time workers. Petty trading was slightly more important as secondary employment. Almost 165,000 traders or 31 per cent of all traders still had their roots in agriculture. Rural manufacturing and petty trading undertaken as by-employment were usually conducted on a small scale, centred around the peasant household. These activities required only a very small capital input, but consequently generated only a small cash income. Often this was just enough to meet the needs of families, but hardly enough to improve their social standing (Fernando, 1989, p. 155) .
Also the transport sector was a substantial source of by-employment, but because draught animals, carts and boats required a fairly big capital outlay this was usually beyond the capacity of many peasants. In conclusion it seems fair to say that for peasants in Java in the late nineteenth/early twentieth century by-employment was an important feature of the changing rural economy.
The majority of peasants with access to cultivated land had only small holdings of wet-rice fields, hardly enough to meet their food requirements even under favourable conditions (Fernando, 1989, p. 169) . Therefore self-sufficient subsistence peasant households had largely disappeared and, except in remote and isolated areas, peasant households had become accustomed to buying a proportion of their domestic requirements in the local markets.
How distorting is the effect of by-employment?
I believe that the extent to which by-employment distorts the overall picture of occupational structure depends very much on the stage of economic development. In initial stages of development most households will depend solely on agriculture. The first steps of economic diversification will be taken besides the agricultural occupation. Only in the later stages of development a majority of labourers will find full-time wage employment outside agriculture and consequently by-employment will decrease. 4 This path of development is illustrated in figure 2.
In the specific case of Indonesia I would argue that not taking by employment into account significantly changes the picture somewhat for the period 1905 through 1980.
Evidence suggests that before 1890 by-employment distorts the picture of the occupational structure in Indonesia to a negligible extent. Arminius (1889) presented an account of the hours worked for the head of the family. Allowing for one day off per week it turns out that in all three cases the men worked more than 7 ½ hours per day throughout the entire year.
Clearly, this does not leave much time for a secondary job. For the 1970s evidence is mixed.
One study found that male heads of agricultural households worked more than 8 hours per day, and their wives worked even longer (Edmundson and Sukhatme, 1990, p. 265-266) . A different study found that in ten villages in Java in 1980-81 out of 2393 persons 1297 were solely employed in agriculture. 665 were employed in the non-agricultural sector and 431 had mixed employment (Kasryno, 1986, p. 294) . This means that 18.0 per cent of the total labour force in these villages was engaged in by-employment which is roughly equal to the proportion in 1905. For 1905 it has been possible to make some adjustments. Unfortunately for later years data on secondary occupation is missing.
By-employment: individual versus household income diversification
Surprisingly little attention is paid to this problem of by-employment in the literature on employment in Indonesia. Discussion often concentrates on non-farm income of agricultural households. Based on a substantial sample of farms households for the whole of Java and Madura Meijer Ranneft and Huender estimated for 1925 that 30 per cent of total income before tax was off-farm income (Meijer Ranneft & Huender, 1926, p. 41 ). Moreover, Booth shows that in 1984 18.3 per cent of agricultural households had their main income for nonagricultural activities rising even to 21.5 per cent in 1993 (Booth, 2002, p. 184 Relating the table above to our findings on the occupational structure and byemployment the following can be said. In our discussion we concentrated on the level of the individual and did not look at households. Moreover no distinction between rural and urban is made. We looked at by-employment of agricultural workers in the non-agricultural sector.
However it should be kept in mind that workers in the non-agricultural sector can also have a secondary job in a different sub-sector of the non-agricultural sector. This is probably more often found in later stages of development as a survival strategy of the urban poor.
Census statistics are usually collected at the level of an individual. Therefore byemployment only blurs the overall picture if individual household members have more than one job. In many cases however, diversification of income occurs on a household level and not necessarily on an individual level. In cases where each member of a household has a different, but only one job, this is probably pretty well captured in the census statistics. Most research, however, is at the level of the household and therefore it is frequently found that an agricultural household earns a significant part of its income in the non-agricultural sector.
These effects of income diversification do not, however, distort the picture of the occupational structure in a country. However, one should acknowledge both the structural change on the level of an individual as well as changes in employment within a household to understand the dynamics of employment, structural change and economic development.
Conclusion
Simply looking at the Indonesia"s employment statistics would lead one to conclude that only in the second half of the twentieth century a shift from agriculture to industry and services occurred. In Kuznets terminology only then Indonesia made a step towards a modern economy. Strikingly, developments in Indonesia"s occupational structure seem to reveal an unusual pattern. Whereas according to standard development theory labor moves first from agriculture then to industry and then to services, in Indonesia the service sector turns out to be already a large labor-absorbing sector in early stages of development.
If we look at labor productivity we have to adjust the conclusion a little. It was shown that the labor shifting away from the agricultural sector did not go to higher productive sectors. In this respect one could question whether Indonesia truly made a step towards a modern economy.
Taking into account the problem of by-employment further nuances the picture. It is quite common and persistent to portray the Javanese peasant economy as solely agricultural.
Even the term "agricultural involution" is used to describe developments during the colonial period. However, if we adjust the available statistics for the fact that quite a significant number of people had some kind of secondary job, we see that non-agricultural employment already played an important role in the Javanese economy in the late nineteenth century. In most cases looking for other means of income was necessary to earn enough income to support the family.
Whether this sectoral shift out of agriculture in colonial Java can be compared to the phenomenon of "proto-industrialization" in Europe is not clear (Mendels, 1972) . Different from Europe or late Tokugawa Japan, the growth of non-agricultural economic activity during the phase of pre-modern economic growth in Java failed to produce a steady growth in per-capita income, stimulating capital formation leading to the industrialization (Smith, 1973) . At the same time one could argue that these changes could be indeed be characterized as a modern economic transformation, but retarded by the Great Depression, Japanese occupation and struggle for independence (Fernando, 1992, p. 16 ).
